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Introduction
hypertension is a major risk factor for stroke, myo-_, , c l The sampling frame comprised the people living in the two counties of North Karelia and Kuopio, who were between 25-59 years of age in 1972 and who were born on the 18th and 28th of each month. The analysis reported here is restricted to men and women aged between 30 and 59 years in 1972, since the incidence of acute myocardial infarction stroke and death was very low below these ages.
The baseline survey was carried out in approximately two months. It included a self-administered questionnaire which was checked at the field examination, additional interviews and also physical measurements. Blood pressure measurements were done by 12 separate observers using standardized procedures! 13 ). In our analyses, isolated systolic hypertension was defined to be at least 165 mmHg systolic and less than 95 mmHg diastolic blood pressure. The details of the methods, the field examination and the mean coronary risk factor levels have been presented elsewhere! 13 ]. The participation rate was 92% in men and 94% in women. Subjects with a history of myocardial infarction, angina pectoris, valvular heart defect, congestive heart failure, cerebral stroke, diabetes or cancer diagnosed during the 12 months preceding the survey were excluded in the present analysis. Complete data on blood pressure were recorded for 3888 men and 4336 women. Validation of the diagnostic classification used in the hospital discharge data register and the death certificate data register with regard to cardiovascular diseases during the North Karelia Project showed that the data in those registers are very accurate and the coverage is complete.
The small numbers of events did not allow analyses where hypothetical confounding or effect-modifying factors could be controlled for. Thus, crude relative risk (RR) estimates were computed. Confidence limits for these estimates were computed according to Miettinen's test-based methodi 1415 !. Mantel's extension test was applied in significance testing for linear trend in RRs over systolic blood pressure strata. Since the a priori hypothesis was that systolic blood pressure elevation is associated with increased disease risks, one-sided tests were used.
Results
In men aged 30-49 years the prevalence of high systolic blood pressure (^160 mmHg) was 20%; that of isolated high systolic values was 4-6%. In women aged 30-49 the respective proportions were 20% and 4-8% (Table I ). In the older age group of 50-59 years the prevalence was clearly higher, 35% and 7-2% in men and 56% and 13% in women, respectively (Table 2 ). Only 5% of men and 11% of women aged 50-59 had systolic pressure above 200 mmHg and in the vast majority of those cases diastolic pressure was also elevated.
The risk of acute myocardial infarction rose in men with increasing systolic blood pressure (Mantel's extension chi =2-60, P<00\). There was a similar proportional relationship between systolic blood pressure and the risk of cerebrovascular disease (Mantel's extension chi = 2-91, P<00\) and the risk of death from any disease (Mantel's extension chi = 2-20, P<005). In men the relative risks of AMI, stroke and death for different systolic blood pressure categories were greater in the older age group of 50-59 years compared with those in the younger, 30-^49 years old (Table 3) .
Systolic hypertension was associated with an increased risk of AMI, stroke and death in women, too. A linear trend over blood pressure categories was, however, only found for AMI ( Table 4) . As in men, the relative risks among women were higher in the older than the younger age group. The crude seven-year incidence of AMI was higher in men with isolated systolic hypertension in both age groups than in other men. For stroke incidence in men such a difference was not found. Women with isolated systolic hypertension did not have a significantly higher incidence of AMI or stroke than other women (Table 5) .
Men with isolated systolic hypertension had 1-65-fold increased risk of AMI (95% confidence interval = 1-00-2-71, Mantel's extension chi = 1-66, P=0-048) compared with other men. The relative risk of AMI in women was 0-87 (95% CI=0-28-2-69). The risk of cerebrovascular disease was in men 0-57 (95% CI = 011-2-81) and in women 1-29 (95% CI = 0-40-4-16). 
Discussion
We found that in persons who at the onset of the study were 30-59 years old, systolic hypertension was associated with an increased risk of death from all diseases and from AMI and stroke. The independent association of systolic blood pressure with the risk of myocardial infarction in men in the same Finnish population sample, even when allowing for other coronary risk factors, has been shown pre- ]. In the 30-49 year age group, the prevalence of systolic hypertension and also that of isolated systolic hypertension was similar for men and women but these prevalences were higher among women than men in the 50-59 year age group. However, the rates of cardiovascular complications were higher in men than in women, except for cerebrovascular events, the frequencies of which were low and rather similar for both sexes in the seven-year follow-up. Similar findings were obtained in the Framingham study! 17 !. For both end-points, AMI and stroke (fatal and non-fatal combined) the seven-year incidence among persons with normal systolic blood pressure was 47-3/1000 for men and 16-5/1000 for women aged 30-59, whereas among those persons with isolated systolic hypertension the rates were 88-7/ 1000 for men and 32-0/1000 for women. Thus, even though the number of persons who have isolated systolic hypertension is relatively small, at least in the middle-aged, it contributes significantly to cardiovascular mortality and morbidity. Furthermore, in this 30-59 year age group, the degree of arteriosclerosis, that has been suggested to be one cause of isolated systolic hypertension is not so common as in the older age groups, and therefore, the hypothesis that systolic hypertension is a result of arteriosclerosis is far from being cleart 20 ).
We defined isolated systolic hypertension in our present study as at least 165 mmHg systolic and less than 95 mmHg diastolic blood pressure. The question of definition is naturally of interest but any criteria are arbitrary. World Health Organization criteria classify hypertension as a systolic blood pressure of 160 mmHg or more or diastolic pressure of 95 mmHg or more I'l. In order to avoid false positives to some extent we chose systolic blood pressure of 165 mmHg -making the limit 5 mmHg higher because we used casual blood pressure values. The criteria in different studies may vary and it is difficult to compare the findings between studies because methods of blood pressure measurement are usually not identical.
The results of our study should be interpreted cautiously. First of all, casual blood pressures were used. Therefore, the lability of the blood pressure readings might have influenced the results as it is known that the higher the pressure, the more labile it is! 2 '!. This increases the likelihood of classifying people with isolated systolic hypertension incorrectly. The Framingham study with a 20-year follow-up did not show any evidence that lability of blood pressure would independently influence cardiovascular risk! 17 ]. Secondly, during the followup period, antihypertensive drug treatment was implemented on a large scale in Finland. In our study population the proportion of treated persons increased in this age group fourfold among men and by half among women. Because of our study design, we were not able to tell how many of the persons with systolic or isolated systolic hypertension were admitted to antihypertensive treatment during the follow-up. More women than men were treated and the treatment was more effective among women than men for hypertension in our study material! Isolated systolic hypertension can be reduced effectively by the usual antihypertensive drugs as shown by Amery and co-workers! 26 ). In that study it was also found that contrary to general belief, isolated systolic hypertension may be more sensitive to antihypertensive therapy than hypertension with both high systolic and diastolic values.
In conclusion, the impact of isolated systolic hypertension on the cardiovascular disease risks seems to be significant among the middle-aged and not only among the elderly. Therefore, one should not neglect people with isolated systolic hypertension.
